Several factors affecting rheological properties such as temperature, concentration, Ph and enzyme addition during processing; the knowledge on changes of these properties for research and engineering applications is essential in the design of systems in the development of new products. The aim of this work was formulated and standardize reconstituted creams of squash (Cucurbita moschata) and sesame (Sesamun indicum) using lyophilization. The influence of physicochemical and rheological properties on the pasteurization process of pulp, the percentage of sesame flour and the amount water on standardization was studied. Creams present a Non-Newtonian flow behavior type shear thinning. The rheological parameters were fitted to Power law model. So, on the subsequent rehydration, the power presented the same behavior although a decrease on consistency index ( ) and index (n) due to lyophilization process. The preservation of the bromatological and rheological properties of the final product can be evidenced after being subjected to the effect of the lyophilization process
Introduction
Consumers are interested in food products which are health-promoting, as well as attractive. For food quality and attractiveness, texture and flavor are very important [1] . Plant foods are known to be rich sources of a number of bioactive compounds also known as nutraceuticals for the beneficial effects on human health they possess beyond their nutritional value [2] . Cucurbita spp. are common plants widely cultivated and used as food since ancient times. Some species, such as Cucurbita moschata, Cucurbita maxima and Cucurbita pepo, have revealed high levels of carotenoids, mainly α-and β-carotene, β-cryptoxanthin, lutein and zeaxanthin [3] , [4] . Squash (Cucurbita moschata) is an economically important vegetable cultivated worldwide with a high production. It is cultivated throughout the world for use as food. Many countries such as China, Argentina, India, Mexico, and Brazil also use it for medical purposes [5] . Their nutritional vales are for interest for its versatility as it can be used for developing salty or sweet food products. Recent studies have researched about the application of pumpkin powder to enhance the loaf volume and organoleptic acceptability of wheat bread [6] .
Sesame (Sesamum indicum), a member of the Pedaliaceae family, is an important oilseed crop which is grown in many tropical countries. The characteristics of sesame seeds and the high quality of their proteins (they contain most of the essential amino acids) make them suitable for use in formulated products and nutritional programs [7 -9] . After oil is extracted from the seed, the seed cake left is usually discarded as waste and contains 35-40% protein [10] . Protein concentrates obtained from sesame cake present a potential nutritional alternative for human consumption or for use as a raw material in the food industry as a functional or nutritional ingredient in a wide variety of food products [8] . Sesame testae supplies bioactive compounds such as polyphenolic antioxidants sesamin and sesamolin along with the tetranortriterpenoids [11] it is a fiber-rich by-product which exhibit interesting technological properties [12] .
Modern concept of healthy nutrition has led to the increased consumption of vegetable products, so a reconstituted cream of pumpkin and sesame could promote the health benefits of traditional food products. Different methods used to develop powder (spray drying, freeze drying) affects the surface composition of powder particles (particle size, densities, porosity and morphology) which determines their hydrophobicity/hydrophilicity and in turn affect their rehydration properties which are characterized by sinking, dispersion, swelling, disintegration, wetting and solubilization or dissolution [13] . Freeze-drying, or lyophilization, is sometimes preferred for unstable or heat labile foods or when product quality and structural integrity are critical. However, freeze-drying requires a lengthy process time and has capital and energy costs three times those of other drying methods. Freezedrying can preserve the product texture and quality by increasing porosity and curbing flavor changes and also can reduce quality degradation due to the low temperature of the process and use of solid-phase water during drying (sublimation) [14 -16] . Based on particle-particle interaction freeze dried food powders are found to exhibit different rheological state in their flow behavior [17] . It is thus important to gain an insight of the reconstitutional and flow behavior of food powders and the factors that affect them. Then, the aim of this work was formulated and standardize reconstituted creams of squash (Cucurbita moschata) and sesame (Sesamun indicum) using lyophilization process and evaluate the influence of lyophilization on rheological properties.
Materials and Methods

Materials
Squash (Cucurbita moschata) and sesame (Sesamun indicum) were purchased from local supermarkets (Cartagena, Colombia). Xanthan gum were purchased from IPF (Medellin, Colombia) and sodium glutamate purchased from TECNAS (Medellin, Colombia)
Standardization of reconstituted cream of squash
Cake of sesame (Sesamum índicum) seed was milled and sifted to obtain sesame flour. Squash (Cucurbita moschata) pulp were crushed using mechanical shear with a KitchenAid food processor for 2 minutes to obtain a homogeneous raw pulp. The half of pulp was pasteurized at 80ºC for 5 minutes. Eight formulations were doing ( Table 1) . Pulps of squash were mixed with sesame flour, xanthan gum (0.7%wt), dehydrated spices (1%wt), monosodium glutamate (1%wt) for 15 minutes at 25 ± 1.0 ºC using an ULTRA Turrax T10 (IKA). After that the samples were stored -50 ºC and lyophilized at 140 mbar for 72 h. The products were reconstituted with the same amount of water lost at 100ºC. All samples were doing per duplicate. 
Physicochemical characterization of creams
The physicochemical properties were determined according to procedures describe by AOAC methods [18] . pH was determinate with a Hanna HI 9024 digital potentiometer. The acidity was measured with base and an alkaline titration with NaOH and expressed as a percentage of citric acid.
Rheological evaluations
Tests were performed of cream and reconstituted creams made with a Brookfield DV-E viscometer strain (Brookfield Engineering Laboratories, Massachusetts, USA). Readings between 0 and 100 scale units were taken at rotational speeds between 5 to 100 rpm. Scale values were read after 90 seconds under shear. For each sample, the measurements were an average of three replicates. The temperature (25 °C) of the emulsion was maintained during the measurements.
Results and discussion
The lyophilization dehydration technique removes water from fruits and vegetables by sublimation, removing more than 88 % of the contained water, the lyophilization can preserve the product texture and quality by increasing porosity and curbing flavor changes and also can reduce quality degradation due to the low temperature of the process and use of solid-phase water during drying (sublimation) [15] , [16] , [19] . Then the process inhibits microbiological activities due to the presence of no liquid water and use of low temperatures. It can also prevent from drying-induced destruction of matter [20] which in turn achieves high sensory, nutritive and functional quality due to the low temperatures at which it is carried under the process, minimizing the thermal damage on the thermolabile components [21] .
The percentage of loss of water are show in Figure 1 , when the effect of pasteurization of pulps, the percentage of water and sesame flour was observed. Freeze drying provides a high degree of wettability, dispersibility, and solubility for the reconstitution of powder, the highly porous and inhomogeneous surface obtained in the method allows a higher content of water to be retained, which favors. The intrinsic properties of creams were stable once the swelling of the material occurs.
Physicochemical properties
The samples prepared with raw pulp (F1, F2, F3 and F4) had a percentage of soluble solids closed to 5, lower than those obtained by pasteurization (F5 F6, F7 and F8) were closer to 6. In terms of pH, the pasteurization was not a factor that drastically changed, because the values obtained were close for both analyzes, which are desired in terms of the physicochemical characterization of the creams of squash (Cucurbita moschata), described in detail in table 2. Figure 2 , shows the apparent viscosity of reconstituted creams before and after lyophilization. The apparent viscosity drastically decreases at low shear rate, showing a shear thinning behavior. Similar results have been observed in a cerealbased soup [22] and a cream soup of vegetable [23] . The shear thinning region of the flow curves were fitted to the power-law model (Equation 1) to compare effect of creams formulation and lyophilization on the rheological parameters:
Rheological analysis
Where , is the consistency index (Pa·s) n , and n is the flow behavior index (dimensionless). The values of these parameters obtained from the fitting of experimental curves to Eq (1) are listed in Table 3 . The determination coefficients (R 2 ), between the viscosity predicted by the power-law model and the experimentally measured viscosity were R 2 > 0.989 and R 2 > 0.996 for creams and reconstituted creams respectively, indicating that this model was a good fit to the experimental results obtained. The variables studied o the standardization of creams presented a relation between the parameter of Power law model. The consistency index ( ) was bigger in samples prepared with pasteurized pulps than raw pulps, decrease with the increase of percentage of sesame flour and with the percentage of water using on the formulations. Although the flux index (n) was lowest in samples with raw pulp than pasteurized squash pulp, increased with the percentage of sesame flour and the percentage of water. This behavior is rationed with the food processing conditions, whether thermal and non-thermal processes, affect the natural structure and the composition of food powders; the structure of foods can have a profound influence on its nutritional value, rheology and functional attributes [24] . The rheological behavior of a fluid is influenced by several factors, mainly the intermolecular forces and the water-solute interaction which limit the movement of the particles at a molecular level [25] . Changes in the temperature and concentration can lead to significant changes in the intermolecular forces [26] . The additions of sesame flour enhance the polymeric nature of the sesame proteins improve the rheological and textural characteristics of the food to which it is added, making it more acceptable to the consumer [8] The viscosity and consistency of proteins are important in fluid foods [10] , [27] , [28] .
The degree of pseudoplasticity could be measured by the flow behavior index (n), which decreases when pseudoplastic increases and the consistency index ( ) decreased due to the lyophilization process. This effect is based on particle-particle interaction of freeze dried food powders are found to exhibit different rheological state in their flow behavior [17] . It is thus important to gain an insight of the reconstitution and flow behavior of food powders and the factors that affect them.
Conclusions
The standardization on reconstituted creams of squash (Cucurbita moschata) and sesame (Sesamun indicum) using lyophilization process was doing. The lyophilization dehydration technique lets remove a percentage of water higher than 88 % of the creams, preserving the product and quality. The apparent viscosity of reconstituted creams before and after lyophilization showing a shear thinning behavior and was adjusted to Power law mode. The determination coefficients (R 2 ) were R 2 > 0.989 and R 2 > 0.996 for creams and reconstituted creams respectively. The consistency index was bigger in samples prepared with pasteurized pulps than raw pulps, decrease with the increase of percentage of sesame flour and with the percentage of water using on the formulations. Then the flow behavior index (n) increases and the consistency index ( ) decreased due to the lyophilization process.
